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CONTAINING 


1 An Explication of all the various Appearances of 
the late COMET, both in its own Trajectory and 
the Firmament of Fixt Stars, to its ſetting in the 
5 Sun- beams: Illuſtrated with a Plan of the Earth's 
and Comet's Orbits. 


The Hiſtory of Comets from the earlieſt Account of 
: thoſe kinds of Planets, to the preſent Time ; wherein 
the Sentiments of the Antient and Modern Philoſophers 
are occaſionally diſplay'd. With Remarks on the In- 
{tentional End of Comets, and the Nature and Deſign 
of Satury's Ring, 


01 The Diſtance, Velocity, Size, Solidity, and other Pro. 
perties of thoſe Bodies conſider'd; and the wonderful 
Phænomena of their Tails and Atmoſpheres accounted 
for. Illuſtrated alſo by a Copper-Plate. 
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TREAT] SE 
COMETS. Se 


Of the various Appearances of the late Comer, 
both in its own Trajefory and the Firmament 
of Fixt Stars, till it ſet Heliacally in the 
Sun-Beams ;, with the natural = moral 
Conſequences that might have attended its 
Courſe + To illuſtrate which is annex d a Plan 
of the Earth's and Comet's Orb. 


1 T a Time when Aſtronomy has ar- 
<mAWa rivd to fo great Perfection, thro' a 
BYE laudable atliduity in its Promoters, 
l jadg'd it might not be unaccepta- 
ble to the Publick, to conſider the Theory of 
Comets a little more attentively, by enquiriug 
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2 A Treatiſe of Comets. 
into their Aftronomical, Hiſtorical and Natura] 
Characters, thereby to fix their Doctrine, and 
diſcover the End for which they are deſign'd, 
which may ſerve as an Attempt left to the Im- 
provement of ſucceeding Ages. 
The remarkable Comet which lately made 
its Tour thro' our planetary Regions, ſhall 
ſerve as an Example for the reſt, to conduct 
us through the firſt Part of my Deſign; and 
others will be introduc'd, as I perceive their 
neceſſity, to explain ſubſequent Phanomena. 
Oa the 2oth of December 1743, about Eight 
of the Night, there ſcem'd to be a new Star 


of the third or fourth Magnitude, near thoſe 


of the Northermoſt Piſcium, not ſuſpected to be 
a Comet becauſe it had no Tail. It was ſeen 


no more till December 27, when it equall'd 
thoſe of the ſecond Magnitude with a viſible 


Tail, but extremely flow Motion, to what it 
had, being retrogade to the order of the Signs. 
Its appearance was in the uniform'd Space be- 
twixt Pegaſus and Andromeda, near the Stars 


of Piſces, tho' its Place was in Aries, the 


equinoctial Proceſſion occaſioning the Diffe- 
rence, with about 18 North Latitude from 
the Ecliptic. Hitherto its Motion was *ppa- 
rently {low ; but as it procceded nearly in the 
midway betwixt the Lucida Capitis Andromede, 
and that in the extremity of Pegaſiis's Wing, 
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it began to accelerate its Motion. On the firſt 


of February it projected a long conſpicuous Tail, 
thro' the Star in Andromecla's Head, almoſt to 
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that in her Girdle, a Space of near 209 of the 


Firmament, but the moſt lucid Cone was not 
half the quantity. Inſerenity of Air hinder 
any farther Obſervation till February 11. when 
it had paſſed Marchab Pegaſi a conſiderable 
Way, and was proceeding faft in its Orbit to- 
wards its Peri-helion, with a long flaming E- 
quipage of Tail. Inorder to aſcertain 1ts Place, 
I {tretch'd a Thread thro' the Lucida Pleinanm, 
the Star in Fronte Arietis and the Comet's Ne 
And again, thro' the Lucida Capitis Andromedlæ, 
that in ejuſdem Pede and the ſaid Vrclews, but 
on account of the Comet's horizontal Depreſ- 
ſion, wou'd venture on no Computation from 
uncertain data. 

On the 14th and 15th of February it was 
ſeen both Lvening and Morning, moving very 
faſt to appearance, and I judge, by its Velocity, 
towards the Sun, and the Comet's Retrogreſſion, 
that it will accomplith its viſible Courſe by the 
eighteenth, and ſet in the folar Beams; unicis 
we may poſſibly expect to have the pleature 
renew'd in its aſcending Courſe, after it has 
undergone a burning Trial in the Regions of 
permanent Fire. Over what a wonderful ex- 
tent of Firmament muſt then its flaming ial 
project, when it ſpread fo vaſtly long e're :t 
reach'd the confines of the Sun? 

Thus far in relation to its vitible Courte 


amongſt the Fixt Stars; 1 come now to con- 


3 . p | 2 ; 8 
fider its real one, from thence to determine 
the true Cauſes of that ſeeming irregularity, 
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which I take to be chiefly Three: The firſ 
1s owing to the Inequality of the Comet's Mo 
tion in its own proper Orbit, by which it di! 
not pals over equal Spaces in equal Times 
but, in Regions beyond the planetary Syſtem 
had leſs of the ſolar Attraction, and a pro 
Portionable abatement of Velocity, till de 
{cending within our Orbits, and approachin! 
its Peri-helion, the Motion was according!) 


accelerated, and, by a plauſible Conjecture 


from the vaſt Excentricity of its Path, I an 
apt to believe that it will paſs very near th: 
Sun. 

The other Cauſe of its anamalous Appear: 
ance, and by much the moſt conſiderable 
was à concurring Poſition of the Comet's O: 
bit with the Earth's circular Motion in it. 
proper Path; that Poſition being in the Plau. 
of the Eye, and not in a lateral one, contr: 
buted principally to the viſible Retardation 0 
the Comets Velocity, as will be made appca 
from the annex'd Scheme. 

And as theſe two conlider'd jointly, wil 
ſolve every apparent Anomaly, there will b. 
no occaſion to embarraſs the PHn with Jet: 
important Affections, or to diſtract mferto! 
Capacities by too ſtrict a Diſquiſition into A 
ſtronomical Cauſes, which was not the Inten 


of this Treatiſe, 1 have only therefore ex. 


hibited the Figure of the Earth's annual Way, 
together with the Comet's Path and Place, 
to every tenth Day ſince its firſt Diſcovery, 
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till its final Exit, on a ſuppoſition of equal 
Velocities, and endeavour'd to render every 
thing as perſpicuous as the nature of the Sub- 
ject can poſſibly admit. | 

In the Scheme the little radiated Circle in 
the Center denotes the Sun, and the graduated 
ambient Circle with the Months, repreſents 
the Way of the Earth around it, whilſt the 
Numbers diſtinguiſh the Place of the Earth to 
every ten Days, ſuitable to the Diviſions on 
the Comet's Orbit, which is ſignify'd in the 
Draught by the long elliptical Path infolding 
the Sun at its lower Extremity, and widen- 
ing as it extends upwards: The imperfect 
Arch where the Comet firſt appears and re- 
cedes, implies the Ecliptic, or the apparent 
Way of the Sun in the Firmament of Heaven, 
for the ſpace of {ix Weeks, ſo much ſerving 
for our prefent Purpoſe. I have deſignedly 
omitted repreſenting the Earth's Orbit elliptical, 


and left out the Paths of the other Planets, 


as unneceſſary and to avoid Obſcurity. 

This premisd, we have only to ſtretch a 
Thread trom the Day of the Month in the 
Circle of the Earth's Courſe, thro the corre- 
ipondent Day in the Cometary Orb, and con- 
tinue it inithe fame Direct ion to the Ecliptic, 
for the common Section of that Circle and 
Thread will exhibit the apparent Place of the 
Comet for that Day amongſt tlie Fixt Stars. 

Aſſume, for Example, the thirtieth of De- 
cember in the circle of Months, and fixing 

one 
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one end of a Thread there, produce it in a 
{trait Line thro' the Nucleus of the Comet, 


for the ſame Day on its Orb, quite to the 


Ecliptic, and note the Interſection; repeat 
the Operation for the tenth of Jantary in 
the ſame manner, and mark that Interſection 
alſo, the difference between theſe two inter- 
lected Points thall repreſent the apparent Arch 
of the Comet's Motion, in the Expanſum of the 
Fixt Stars for ten Days, which in this Exam- 
ple is very ſmall, but was much leſs in the 
antecedent ten, as may be eaſily ſeen by re- 
peating the Proceſs. 

But tho' this be the viſible Motion accom- 


pliſh'd by the Comet in ten Days, as beheld 


trom the Earth, it has nevertheleſs moved 
over ten times that Space in its proper 
Orbit, and the Difference betwixt the real and 
apparent Notions is by no means equable, 
but ſubject to every imaginable degree of Va- 
ricty in the procets of the Courſe, for the 
Ditparity of the two Motions is in their firſt 
Stage very conſiderable, and gradually ap- 
preaches an Equality, when betwixt the tenth 
ind the twentieth of February they become 
=ciually alike; and after the Comet has paſt 


1 belion, the apparent Motion exceeds 


he real, and greatly too, as they proceed; ſo 
ha in three Days ſpace the Comet will move 
„er a viſible Arch of the Firmament, equal 
to what is politively determined in its own 
Orb in ten. Afterwards, about February 27, 
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A Treatiſe of COM ETS. 7 
when a Tangent from the Earth touches the 
Comet's Way in Q, which is the Place of 
the Nucleus for the aſſign d Day, the Comet 
will appear to have proceeded to the utmoſt 
limit of Retrogradation, with reſpect to the Signs, 
that Point of Reflexion I ſhall call the Comet's 
grcateſt Elongation, not diſputing the Propriety, 
tor I contend not about Terms. 

When the Comet has arriv'd at its greateſt 
Elongation, it will apparently traverſe part 
of its former Courſe, and move in conſequentia, 
or according to the Order of Signs, and yet 
not probably thro' the fame Stars, becauſe 
that will chiefly depend on the Poſition of the 
Comet's Orbit, together with its Inclination 
to ours. After the thirtieth of March it will 
appear to be Stationary with reſpect to the 
Fixt Stars, for almoſt ten Days together, and 
then ſeem to repeat a {low retrograde Motion, 
till it cludes the Sight in the interminable 
Regions of Immenſity beyond the Solar Sy- 
item, | 

Hitherto we have explain'd the Appear- 
ances, ariling from the compound Motions of 
the Earth and Comet jointly conſider'd; a 
bare Inſpection of the Scheme will convince 
you, that their real Motions have been per- 
manently regular (fccluding the firſt Cauſe 


of Anomaly, which I obviated before) whilſt 


their ſeeming Motions have been ſtrangely 
confounded. The Obſervation then of tlie 
Cambridge Gentlemen, bore the elegant Marks 

of 
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of Truth, when ehey diſcover'd that its Tail 
encreas d in a viſible Diſproportion to its Pro- 
greſs *, Who, after this, can refuſe to admit 
of the Earth's Motion, but an invincibly pre- 
poſſeſs d Enthuſiaſt? eſpecially when he duly 
contemplates, that not only the Planets, but 
even Comets themſelves, are fo ſenſibly affected 
by it; fo that he muſt either allow the unac- 
countable Mechaniſm of a jumbled Univerſe, 
or grant the Hypotheſis true; for my own 
Part I embrace it as Demonſtration. 
Notwithſtanding that I have aſlign'd the 
Points of Station and Retrogreſſion to certain 
Days in this Plan, yet I proceeded on no 
Aſtronomical Foundation to compute them ; 
being principally ſollicitous of accomodating 
this Treatiſe to the Capacities of Gentlemen 
that have ſufficient ſtrength of Reaſon, to ap- 
prehend Things deliver'd in a familiar Way, 
and yet want Leiſure or Groundwork to diſ- 
cuſs the Analyſis of more profound Calcula- 
tion; being likewiſe perſwaded that we ſhall 
have no more the pleaſure of beholding fo 
glorious a Phænomenon in its Aſcent from the 
Sun, when the wonderful extent of its Tail 
wou'd have preſented a noble and uncommon 
Appearance. The Reatons that induce me to 
think fo are chiefly theſe : 
Firf, The length of Days. 
Secondly, 
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Secondlly, The Vicinity to the Sun on account 
of the vaſt Eccentricity of the Orbit which 
limits its Progreſs to the inferior Signs, where 
he now appears, and after he has relinquiſh'd 
them, and got into the ſuperior Order, the 
Comet will both riſe after he is up, and ſet 
before him, and conſequently be render'd in- 
viſible thro' his prevailing Luſtre, 
Again, the Poſition of its Orbit, whoſe deſcend- 
ing Part was above the Ecliptic, threw its Aſcent 
below it, wherefore a few Hours wou'd deter- 
mine the Continuance of it above our Horizon, 
which, as we have before hinted, wou'd happen 
in Day time, and fo not to be diſcover'd. 
But in order to obtain the true Deflection 
of this Comet's Path, from the Plane of rhe 
Ecliptic, the Angle of its Way muſt be ga- 
ther'd from Obſervations, and the Poſition 
of its Orbit aſſign'd, then forming a ſimilar 
Orbit of Paſtboard, let it be rais'd in the 
Scheme Analogous to that Defle&ion, at the 
high end, and depreſsd beneath the Sun at 
the other, and let it be fixd in the ſame 
Poſition as determin'd in the Heavens: By 
this Method you ſhall have the Comet' real 
Orbit adjuſted to the Ecliptic, and the per- 
pendicular Height of its Paſſage over the 
Earth's Way acquir'd to ſufficient accuracy. 
From this manner of regulating the two Or- 
dits, you will readily fee at what time of 
the Year we ſhou'd have been moſt liable 
to ſuffer from its Proximity. 


C Thoſe 


10 A Treatiſe of CoMErs. 


Thoſe who prefer a Computation to this 
Method of Procedure, may follow Dr. Hadley, 
Rules; or having three Obſervations from the 
Earth, Sir Iſaac Newton has ſhew'd by what 
Means the Curve and Poſition of the Comet 


may be determin'd in the 30th Problem of 
his Unverſal Arithmetic. 


There is one remarkable Phænomenon which 
ſometimes, tho very ſeldom, accompanies the 
Paſlage of Comets in their Orbits, and that 
is what may be call'd Cometary Eclipſes; 
for when a Comet comes in the Syzigial 
Line of the Sun and the Earth, it muſt very 

much abate the Solar Light, tho' its viſual 
Diameter may- not equal it: But if it ſhou'd 
equal or exceed it, (and ſuch have made their 
Appearance) if their Courſe be not excced- 
ingly Vapid, the Sun will be darken'd thro' 
a much greater extent of Farth, for a much 
longer Duration, and attended with a more 
remarkable Obſcurity, than 2ny Circumſtances 
of a Solar Eclipſe ever can be; ſuch probably 
might be the Egyprian Darkneſs in the Jewith 
Hiſtory, that of Jupiter and Alemena in the 
Grecian, and oi Auth, in the Rohan; be- 
ſides others unrecorded in the Annals of 
Hiſtory : If any ſuch Accident happen from 
this, we may expect it about the twentieth 
of February; tort the Uncertainty of their 
Periods, the long intervals of Return, their 
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A Treatiſe of Co M ETS. 11 
Numbers undecided, the Eccentricity of their 
of no certain Tables of Computation as yet, 


by which their Nodes may be poſitively 
aflien'd, or their Conjunctions truly obtain d; 


two principal and material Determinations, 


before any Calculus can be promoted in either 
Solar, Lunar, Planetary, or Cometary Eclipſes; 
I mean with regard to all of them Severals: 
I know are {uppos'd to be adjuſted. 

We have now. accounted for the Irregu- 
laritics of the Comet's apparent Courſe, as 
ſeen from the Earth: Let us remove to the 
Sun, and contemplate a little the Form of its 
Proceſſion from a Globe reſiding in the lower 
Focus of its Orb. This may be readily ac- 
compliſh'd, by a repetition of the Method 
practis'd in aſſigniug the Comet's vifible Jour- 
ney from the Earth: For Example, Stretch 
a thread from the radiated Circle, denoting 
the Sun in the Center, and continue it thro? 
every tenth Day of the Comet's Polition in 
its proper Orb, as far as the Ecliptic, mark- 
ing the Intervals, which will truly exhibit. 
the Comer's apparent Courle, as beheld from 
the Sun: This will ſeem to be very flow at 
its firſt coming in, and increaſe daily as it 
advances; and betwixt the twentieth and 
twenty fourth of February will be judg d to 
bive fubtended an Angle of half the Firma- 
ment: But the vaſt Diſparity of this apparent 
Moizon, ariſes not from Cqatrarietics in the 
F C 2 Sun, 
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Sun, but from the Diſtance of the Comet in its 
firſt detection, compar'd with its Proximity in 
the Peri-helion, becauſe from the Sun there 
is no viſible Confuſion of Motions, no Retro- 
greſſions, Stations, or other Inequalities, but 
like all other moving Objects, obſerv'd from 
a Point of Reſt, a flow Procedure when very 
remote, and a proportionably accelerated one 
as it approaches; the Planets indeed, whoſe 
Orbits are nearly circular, have a greater 
uniformity in appearance obſerv'd from the 
ſame Place, but the Comets not leſs regular, 
all other things conſider'd. 

- We come next to enquire into the true F1- 
gure of the Comet's Path, which from its 
Appearance amongſt the Fixt Stars, might be 
deeind a Right Line, Circle, or any other 
Curve; for a Phznomenon which apparcntiy 
cuts a great Circle of the Sphere, or at lcall 
does not ſeem to move Parallel to it, will be 
judg'd by the Eye to deſcribe a Great Circle 
in the Starry Heavens: Hence the Aſtrono- 
mers, conſcious of the Fallacy of Viſion, de- 
termine nothing from Appearances, but ground 
their Examinations on realonable Principles; 
and from ſuch inveſtigate the Laws, Proper- 

ties, and other Affections of a Comet's Path, 


whereby they have been enabl'd to aſſign it 
with certainty. 


By theſe Means it comes to be diſcover'd 


that the true Courſe of a Comet is not a ſtrait 
Line; for on ſuch an Hypotheſis there wou'd 
be 
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be no neceſſity of the Comet's going conſtant! 

to the Sun, or receding from it, as they all 
poſitively do; but they might then with un- 
accountable liberty traverſe any Part of the 
Expanſum, and in Regions vaſtly remote from 


the Sun, appear, continue and fly oft, without 
ever once looking that way. Indeed ſuch as 


commenc'd their Tour when the Sun inter- 
ven'd between the Earth and Comet, wou'd 
appear to paſs the Sun, as if they mov'd 
actually in an Orbit: But ſome wou'd cer- 
tainly make their Stage in oppoſite Suppoſiti- 
ons, and then a viſible Approach to the Sun 
render'd impoſſible, unleſs its Line of Paſſage 
lay betwixt the Sun and Earth, which can- 


not be conceded to all. Nor will the Theory 


of gravitating Matter allow of a ſimple pro- 
greſſive Impetus to any Body, eſpecially ſuch 


as wou'd attempt forcing a dire& March thro' 


Planetary Syſtems, ſtrongly endow'd with 
attractive Qualities. 

Nor can we admit the form of its Orbit 
to be a Circle, becauſe no Law yet diſcover'd 
cou'd then account for the approach of its 
Peri-helion, and the receſs of its other Ex- 
tremity ; nay, it wou'd in great meaſure con- 
tradict the already well-eſtabliſh'd Principles 
of the Univerſe, concerning the foremention'd 
Gravitation of Matter, which accounting ſo 
well for the preſent regulation of Things, 
ought certainly to be receiv'd as an inductive 
Argument, till a better Solution be —̊— 
| 16 
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The Parabola, Hyperbola, and all tlie whole 
Tribe of infinite Curves, are out of the Que- 
ſtion, becauſe they admit of no Return, but 


recede perpetually from their Axis: Now if 


Comets revolv'd in Orbits of that Nature, 
they wou'd eternally proceed thro' inter- 
minable Space, and never any more approach 
the Earth. 

By reaſoning after this manner, and re— 
peated Obſervations, the Courſe of- a Comet 
was diſcover'd to be Ellyptical, like that of 
the other Planets, ( for Comets are Planets 


fu generis) but differing exceedingly both 


from them and each other in the Diſpropor- 


tion of the. two Diameters of their Orbit ; 
tome of them accompliſhing their Periods in 


2 Century and leſs, whilſt others take four 


or tive to determine theirs : But whether the 
ether Focus of their Orbit be like the Pla- 
netary one, empty; or whether they make 
not Excurſions into other Syltems has not 
yet appear d? 

Dr. Hall) in proſecuting the Calculus of 
Comet's Way, difcover'd that it had more 5 
the Property of a Parabola, than an Ellipfis, 
Which may not ſeem ſtrange, when the valtt 
£.Ccentr City of their Orbits is duly confider'd, 
but was their Courſe, %% adio, in a Parabola, 
neither we 


Woud CEN op e! It mor. 


laving 


„nor any Succeilion of Ages to como 
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Having explain'd the Path of the Comets, 
we wilt: now conlider their Conſequences, 


which from a due Contemplation of the The— 


ory of Attraction, will appear of no ſmall 
Moment, and are therefore greatly to be fear'd 
in their Approaches. We are all ſatisfy'd 
that the Proximity of the Moon is'the prin- 
cipal Cauſe of the Iides; now had this Co- 
met advanc'd within the Moon's Orb, as near 
as to that of her diſtance for Sixty thouſand 


Miles from the Earth, its apparent Diameter 


had fourtcen times exceeded the Lunar, and 


its Quantity of Matter in the Ratio of the 


Cube of 14 to 1, or as 2744 to Unity; let 
us ſuppoſe that the Moon's Attraction raises 
the Tide only three perpendicular Yards, ſee— 
ing that Power depends on the Quantity of 
Matter in the attracting Bodies (and the 


Comet is certainly a Body of as great Soli— 


dity as the Moon, as fnall be afterwards 
cvinc'd) its Attraction in the former * 
tion had rais'd the Tides 8232 Yards, o 

avove four perpenclicular Miles, a height no 

only exceediug the Britiſh Mountains, bus 
that of all others in the habitable Globe, 
and of Conſequence had involv'd us in a ſe- 
cond gencral Deluge, excluſive of other Da- 


mages. 


Again, If the Comet be à Body on Fire, 
as ſhall be cxamin'd in the Sequel, and nad 
its Courſe been within ſome few thouſand 
Miles of us, the two Bodies had run toge— 
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ther with an impetuous Colliſion, the Earth 


had been preſently conſum'd to Aſhes, the 
Power of its Attraction deſtroy'd, it had 
blended in one Orbicular Maſs with the 
Comet, and been hurry'd along with its ſur- 
priſing Rapidity into the Regions of the Sun, 


from thence making Excurſions into the Im- 


menlity of the Univerſe, hitherto inexplor'd 
by us, where it wou'd have perſever'd in its 
new acquir'd Revolution, till the Conſumma- 
tion of both, whenever that Deciſion had 
happen'd. 

Such may one Day be the Fate of this 


mighty Frame, where Monarchs diſplay their 


Unbounded Ambition, on whoſe Oceans the 
Commercial Intereſt of buſy Life is anxiouſly 
carry'd on, whoſe Plains exhibit the dread- 


ful Apparatus of War, and where powerful 
Kingdoms ſtoop to their approaching Deitiny. 


De 


ter, that I can at 
mitted to us the Jeaſt Abſtra& of the Opint- 
on of that eminent People on the Cometary 
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The Hiſtory of GoMETsS from the earlicft 

Account of thoſe kind of Planets, to the pre- 

ſent time of their intentional End, and the 

| Sentiments of the Antient and Modern Philo- 

» ſophers on them. With ſome Remarks on the 
Nature and Deſign of Saturn's Ring. 


purſuing my Diſcourſe with relation to 


N 
| the Hiſtory of Comets, I ſhall conſider 
them thro the Egyytian, Chaldean, and Gre- 


cian Periods, as the primary Stages of Anti- 


quity; then examine the Arabian Doctrine for 


the intermediate Ages; and deſcend to the 
Days of the laſt two Centuries for the modern 
Opinions. 

What were the real Sentiments of the An- 
tient Egyptians, with regard to Comets, is at 
this Diſtance of Time meerly conjectural, the 
far greateſt Part of that valuable Llreafure of 


early Learning having long ſince perifh'd, even 


to a Conſummation; for not a ſingle Greek Wri- 
preſent recollect, has tranſ- 


Syſtem. But Pythagoras, who had his Educa- 
tion in the Eg yptian Schools, and from thence 
brought home the true Knowledge of the Uni- 
verſe, affords us an ample Field of Conjecture, 
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from what he taught, to gueſs at their Hypo Faſt | 
theſis of Comets, as I ſhall preſently proccei Mixe 
to ſhew. not 

The Chaldeans come next in order to th the B 
Eg yptians, tho whether in point of Priorit; Mon: 
is much controverted. Tatius ſays, that tlic each 
Eg vpitians were the firſt Aſtronomers, thy leaſt 


the ¶Haldeans wou'd diveſt them of that Ho 
nour, by vainly aſcribing it to Belus. Plat 
lik-wite affirms, that the Egyptians and Si 
ans auticipated the Greek Aſtronomy. An! 
Lucian, that the Ethiopians (he means Eg y. 
tians ſurely) firſt diſcover'd the Heaven! 
Motions, with the Lunary Periods and her 
borrow'd Light. And Diodorus more perti 


nently, that Belus, a Son of Neptune and Ly 


bia, brought a Colony of Ep yptian Aſtrono 
mers from their Native. Country to Babylon 
inſtituting the Ritual Office, and appointins 
Obſervations to be made of the Stars, ſuitabl: 
to what they had executed in Fe ypr. On 
the contrary, Simplicizs relates, that Calliftbe: 
nes, by virtue of an Order from Alexaner, 
carried from Babylon the Obſervations of 190: 
Years, which brings us to two Years before 


Nimrod's Death. Epigenes again ſays, they 
had only engrav'd their Remarks on the Hea- 


venly Motions for a Space of 720 Years, 


Theſe different Accounts may be caſily re. 


conctid, by conſidering, that Aſtronomy 
might have begun to flouriſn in both theſe 
Nations very near the ſame time. In the 
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ypo Eaſt under Nimrod, and in Eg ht under 
ce Migraim, their firſt Kings, (for there was 


) th: 
Orit! 
t thi; 

thy 
- Ho 
Plat 
Ny 
Al 


a. 
5 4 : V; 


z 


7ENI) 
| ber 
vert! 
nal Sunſhine and unclouded Sky, eſſential 
Motlves to excite Attention, and proſecute 


not above fifteen Years interven'd betwixt 
the Beginning of the Babylonian and Fg y/7ian 
Monarchies under theſe two Princes, and 
each of them reignd a Century and 4 half at 
leaſt ) there ſubfiſted an equal Necethty of 
ſtudying Aſtronomy, for the public Safety, 
to/adjuſt the true Length of the Solar Tear, 
to regulate the important Seatons of Sced- 
time and Harveſt, from an Inattention to 


which proceeded the Calamities of frequent 


Famine, ſo peculiar to the firſt Ages: Both of 
them enjoy'd the Happineſs of a temperate 
Climate, extended and fruitful Plains, an cter- 


their Studies with the utmoſt Application. 
But then there was this material Difference 
betwixt the Obfervations of theſe two Nati- 
ons, the Eg yhtians were but little interrupt- 
ed with Military Avocations, at leaſt not 
thro' the whole Extent of their Empire; for 
when the Lower Ez ypr was in Subjection to 
the Paſtor Kings, Thebes and Memphis con- 


tinu'd under their own, as appears evident 
from Eratoſt heness Catalogue. 
trary, the Babylonians were in continual Di- 


On the con- 


ſtraction, either on account of their own 
ambitious Views, of Excarſions from Ez ypr7, 
under Sæſoſtris, & c. or a long Series of in- 
teſtine Trouble, and a Median Government. 
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So that tho' their Obſervations might be. 
a high Date in Alexander's Time, they Wer 
without doubt broken into Chaſms, and di 
continued for ſeveral intermediate and fn 
celiive Years, at particular Changes in th 
Public Affairs, by attending to which the Dit 
ference of Account betwixt Epigenes and Sin 
plicius in his Book De Cœlo, may be adjuſtc 
and reconcil'd, one dating from their Or. 
g1nal, without ever adverting to the Inter 
ruptions, and the other ingenuoully recordin 
what he found on Examination to be Matter 
of Fact, with regard to the Number of Yer 
actually employ'd in thoſe Studies by the Bu 
bylonians. 

The preceding Account of Diodoriis Siciilin 
in relation to Belus's bringing an Eg ti 


Colony of Aſtronomers with him to ſettle 1 


Babylon, very much contributes to ſupport wy 
Conjecture. This Belus was, without doubt, 
Nabonaſiar: Now what occaſion had that fi 

mous Prince to fetch Aſtronomers from Fg. 

to Chaldea, had there been any previons to then 
at Bal „on in his Lime? 


The Reaſon of this Hiſtorical Digreſſion Was 


principally to ſee, whether we cou'd with au) 


Certainty diſcover the real Sentiments of the 
£7 ypitans, with regard to Comets, by ex. 
aminins the Ancient Records relating thereto. 
Now Apollontus, the Carian, poſitively aſſerts, 


that the Challdeuus knew the Courſes of Comets, 
and that they were Planets, or wandring Stars 


of 
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of a peculiar kind; and the ſame Opinion he 
himſelf embrac'd, but ſaid he knew not their 
Courſe, fave that they mounted high into the 


Heavens, and were only viſible in paſling the 


inferior Part of their Orbit. And ſeeing ſuch 
were the Sentiments of the Chaldeans with 
regard to Comets, and that the Eg yptian A- 
ſtronomers had ſettl'd in Babylon long before 
Apollonius wrote, it follows, that either the 
Chaldeans taught that Doctrine to Eg ypr, or 
were indebted to the People of that Nation 
for it. Now Babylon ſeems to have had no 
Obſervers of its own, when Nabonaſſar eſta— 
bliſhed his Colony there, as J before hinted, 


and conſequently that Hy potheſis was Eg ti. 


an; which thall be more explicitly conſider'd 
in reviewing what was the Opinion of the 
Greeks concerning thoſe Bodies. | 
Fg pt having for many Ages carry d the 
Palm in Mathematical Sciences, the Greeks, a 
vigilant and inquiſitive People, reforted thither 
to improve their active Genius, as to the fountain 
of Knowledge, and came home enrich'd with 
many valuable Acquiſitions, both in the Moral 
and Mathematical Character. Of theſe was 
the great Thales, and the greater Eythagoras, 
who taught the Undyi ing Mind in the firſt, 
and the true Syſtem of the Univerſe in the 
lait : He had ſpent Seven ears! in Eg ght, and 
either thro” Inability to reform the deprav'd 
Morals of his Countrymen, or a Dillike to the 
Conſtitutional Rubrie of their Laus, he re- 
mov'd 
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mov'd into Italy, and taught that ney 
School, to which Weſtern Europe was in- 
debted for the Production of many Great 
Men. Now .4riſlotle, Seneca and Plutarch 
teſtify, that he, and after him the whole Tra- 
lian Line of Philoſophers, maintain'd that a 
Comet was a wandring Star or Planet of a pe- 
culiar kind, which wou'd re- appear after 4 


long Interval of Time. This is almoſt an 


inconteſtable Proof, that the Pyrhagorean Do- 
cirine of Comets was originally Fg yprian, 
and ſufſieiently corroborates what I have all 
along been endeavouring to explain, with re- 
card. to their Sentiments of ſuch Phanomena. 
| ſhall range the other Claſſes of Gres Phi- 
loſophers under the Eleatic and Ionic Schools, 
for the fake of Diſpatch: The firſt were all 
Atheiſts under various Denominations, ailert- 
ing the Eternity of Matter, and the Doctrines 
of abſolute Fatality in their Morals, with the 
moſt wretched Syſtem of Aſtrono! wy in their 
Sciences, that ever a bewitch'd Sect of Mor- 
tals cou'd deviſe; for they maintain'd chat not 
only Comets, but Pl: nets, Sun, Moon and 
Stars, were Meteors kindPd ev ery Morning, 
by I know not what Plaſtic Energy „and ex- 
basel at Night, by the noxious Damps 


of rhe Earth; that they were no bigger than 


they appear d to be, with a thouſand Foole- 
les too ridiculous to mention; yet even a- 
mongſt them, Democritus, one of the moſt 


ible of all the Ancients, according to Seneca, 


held. 


S „ 05 es: ee iq: by 
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held, that there were many more periſhable 


Worlds beſides this; that Comets were the 


0) 022.00 Tay TiAzvrrav 2512w), by winch 1 ap- 
prehend he meant the Co- appearance of fellow 
Planets unknown, with ſuch as we are already 
acquainted with. I was pleas d to find my 
I rantlation warranted from Hendric's Greek 


Lexicon, who interprets 9vppzoic, multarum 
Stellarum inis emerſus & conſpectus, fear Co- 
 apparentia. See Ariſtotle in his Book of Me- 


teors, But Democritus, tho of the Hleatic 
Line, was a better Aſtronomer than the Epz- 
cureans, and rejected their I rumpery in Ce- 
leſtial Enquirics. 

The Philoſophers of the Ionic Branch, 
minded little but Phyſic, till the Days of S-- 
crates; but that excellent Moraliſt undertook 
a Reformation, and founded a School, which 
ſubdivided into many Seas, particularly the 


old Academic, call'd alſo the Platonic, the 


 Peripatetic, the Stoic, the Middle and New 


Academic. Some of theſe held Comets to be 
Planets ſuz Generis; but others, and eſpeclally 


the whole School of Peripatetics, ſuppos'd 


them Meteors generated in the Regions of Air, 
and expiring with their exhaufted Pabulum : 


And this they rather did out of a ſuperſtiti- 


ous Adoration paid to a ſuppos'd incorruptible 
Firmament, for they vainly imagin'd the 
xtinction of Comets wou'd argue a periſhable 
and Hitting one, than any Conviction from the 
Princtples of their own Philoſophy. 

Homer 
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Homer, the molt ancient of the Greet Poets, 
and prior to the Erection of any Philoſophic 
Schools in Greece, at leaſt of thoſe before-men- 
tion'd, has compar'd Hector, in embattling his 
Troops, to a Comet, or pernicious Star ſhining 


thro' the Intervals of Clouds, and by turns 


obſcuring itſelf; at leaſt his two beſt Interpre- 
ters, Virgil and Mr. Pope, have each of them 


underſtood SAG, gie, in that Senſe, the for- 


mer adapting the Simile in his tenth Aneid, 
transferr'd it to his own Hero: You may ſee 
the Original us'd by way of Motto in the 
Title Page of this little Treatiſe. 

From a due Examination of the various Pha- 
ſes of Comets, and their Appellations deriv'd 
therefrom, ariſes an unconteſtible Evidence, 
that either the Greeks had obſerv'd a Multi— 
tude of thoſe Planets themſelves, or elle had 
adapted them into their own Canons, from 
Ez yptian or Caldean Tables, under Greek Phra- 
ſcology, which makes the Loſs of theſe anci- 
ent Treaſures ineſtimable, becauſe irrecovera- 
ble. We find mention made of the C1219, Or 
Sword-like Comet; S,, fuch as reſembl'd 
Quoits; T»wywrac, hearded ones; 2:7: thoſe 
of the Jaye lin Form ; tres. the Tun- kind; 
N Rr,, when Florn'd, i, ſuch as 
had the Appearance of a Mane; and again, 
from their Colour, 4%. u¹ο , Or Sllver— 
hair'd, and in general *in, halr'd. 

Moſt of the Antients embracing Chaldean 


Notions of the Particular Life of Stars, gave 


them 
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them the Keys of Deſtiny, and made them the 
ſov'reign Diſpenſers of Fate to ſubordinate 


| Ranks of Beings. And when long Obſervatt- 


ons of calamitous Diſaſters, by the ſingular 
Poſitions and Aſpects of the Planets, and the 


riſing and ſetting of Fixt Stars, had in ſome 


Meaſure confirm'd their Hypotheſis, they be- 


gan to reduce their Regiſters into Form, and 


compoſe aidiſtinct Science, then reaſoning from 
Generals to Particulars, they pretended to 
know and calculate the Deſtiny of Nations, 
and the Fates of the Individuals that compos'd 
them. This Dodrine, thro' a ſtrange Propen- 
ſity in Mankind to pry into Futurity, took at 
firſt with the Vulgar; and the Poiſon by de- 
grees infected even the Schools of Philoſophy: 
So that ſome Stars, as that in Meduſa's-head, 
and the like, have obtain'd deadly Properties 


from theſe Judicialiſts, whilſt others have been 


cry'd up for Benevolent Influences, and a third 
Sort for a promiſcuous Nature. No wonder 
then that Comets, from their unuſual and ter- 
zible Appearances, were look'd upon as Por- 
tentous Omens, and the Nations, where theſe 
Vagaries were entertain d, frighiten'd into Panics 
at the approaching Sword, as ſome of their 


Hiſtorians have call'd that Claſs of Planets. 


But the true Knowledge of one Intelligent 
Life in the Univerſe, that animates All, with 
the Dodrines of a ſounder Philoſophy, have 
of late almoſt entirely exploded ſuch ridi- 


culous Pretenſions, except to thoſe who get 


E yl 
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firſt with the Vulgar ; and the Poiſon by de- 
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So that ſome Stars, as that in Meduſa's-head, 
and the like, have obtain'd deadly Properties 


from theſe Judicialiſts, whilſt others have been 
cry'd up for Benevolent Influences, and a third 


Sort for a promiſcuous Nature, No wonder 
then that Comets, from their unuſual and ter- 
zible Appearances, were look'd upon as Por- 
tentous Omens, and the Nations, where theſe 
Vagaries were entertain d, frighten'd into Panics 
at the approaching Sword, as ſome of their 
Hiſtorians have call'd that Claſs of Planets. 

But the true Knowledge of one Intelligent 
Life in the Univerſe, that animates All, with 
the Doctrines of à ſounder Philoſophy, have 


of late almoſt entirely exploded ſuch ridi- 


culous Pretenſions, except to thoſe who get 
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a Living from the deteſtable Practice of Im. 

poſture. | 
The Romans ſtudy'd Policy and War more 


than Learning; yet there were ſome Sparks 
left of the Genius of the Tarentine and Croto- 
nian Schools, which flaſh'd out now and then 
like Lightning in a dark Night, remarkable for 
its preceding and ſubſequent Gloom: Of theſe 
was Seneca, who affirm'd that Comets were 
Planetary Stars of undiſcover'd Orbits, but 
Prophecy'd that ſucceeding Ages wou d be able 


to inveſtigate their Paths, and aſſign their Pe- 


riods; which is now in ſome Meaſure fulfill'd, 
After Rome became Chriſtian, ſhe proclaim'd 
open War with all Sciences, as unſerviceable, 
nay, repugnant to a Religion whoſe Baſis was 
Faith. And the Saracens reducing Ep ppt, ap- 
propriated their Arts to themſelves, and Peo- 
pling the Afr:can Coaſts, paſs d into Spain, re- 
viving the Sciences, and lighting them up in 
Europe again. Mean time the Arabians under 
Al: mon, and ſeveral Princes of the Ea#, par- 
ticularly Ulug Beghi, carry'd Aſtronomy to no 
inconſiderable Height, compoſing the Chovareſ- 
mic and Sultan Tables, forming Catalogues of 
the Fixt Stars, and obſerving the AZ», or 


Ecliptic Angle: But from their Propenſity to 
Aſtrology, I conjecture that they held ſtrange 


and inconſiſtent Opinions, with regard to Co- 
mets; ſo ] proceed to review the Modern Hy- 


potheſis. 
After 


Im. 
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After Copernicus (a Native of Poland) had 
re · eſtabliſn'd the antient and true Syſtem of the 
Univerſe, he embrac'd Pythagoras s Sentiments 
of Comets, that they were Planets of a peculiar 
Orb: And afterwards Aſtronomers began to 
obſerve and watch their Courſes, compute their 
Nodes, &c. in order to adjuſt their Theory, 
And the Great Dr. Ha#ey proceeded fo far 


therein, as to colle& a Series of 24 Comets, 


whoſe Peri-helions, Ecliptic Inclinations, and 
Nodes he accommodated to a Calculus, and 


publiſhd them in the Philoſophical TranfaGions, 


tho he ſuſpects two or three of them to be a re- 


turn of the ſame. The earlieſt in his Catalogue 


bears the Date of 1337 in Raymund Lulhy's Lime, 


its Peri-helion Diſtance from the Sun 33 Mil- 


lion of Miles, the Aphelion Diſtance unknown, 
aſcending Node in 1 24?, 21, the Ecliptic 
Inclination 322, 11', its Motion retrograde, like 
the late Comet's. We have no farther Accounts 
gf any in this Century; and the next preſents us 


but with one, obſerv'd by Regiomontanus, 


which mov'd 40? in a Day, in the Year 1472. 
The ſucceeding Century produc'd many emi- 
nent Aſtronomers, emerging from the long 
Night of Ignorance, who have tranſmitted to 


us their Accounts of eight Comets. And we 


have no fewer than fourteen obſery'd betwixt 
1607 and 1698. See the Aſtron. Philolaica, 
and Dr. Halley's Regiſter. 

From what has been ſaid in the preceding 


Paragraph it will be evident, that Comets are 
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far the moſt numerous Collection of Bodies jr - 


the Solar Syſtem; that probably not one thir; 
of them are yet known; that Several which 
may have enter'd within the Planetary Region 
in Summer Months, have gone off again un. 


diſcover'd, whilſt others might have mov'd in 


Orbits ſo apparently near the Sun, that the 
could not be ſeen, unleſs very accidentall; 
when traverſing the inferior Parts of their Or. 
bits at the middle of a total Solar Eclipſe; 
that they make Excurſions, as if at Random, 
into all Quarters of the Univerſe, and mov: 
without any regard to an Ecliptic, or mor: 
diffus'd Zodiac. This leads me to conſide: 
their Nature and intentional End. 

The molt penetrating of the Antients ſcen 
to have had no other Notion of Comets, than 
Planets of a peculiar kind; here they reſted, 


without pretending to enquire, why they re- 


volv'd in Orbits ſo different from the Plancts; 
why they appear'd to be Bodies of Fire; 
in what manner they were at firſt kindled, and 


by what Means continu'd ; with other Pha. 
nomena relative to them. They cou'd cer 


tainly never imagine them inhabited, whatever 


Opinion they entertain'd of the Planets. Seneca, 


who diſcourſes largely on them, never hints : 
their Deſign, notwithſtanding he held rhe 
Stoical Ecpyrofis of the Univerſe; Sidera (ſays 


that Philoſopher) Sideribus incurrent, & omni 
flagrante Materia, uno Igne, quicquid nunc ex 


diſpoſito lucet, ardebit. ** The Stars ſhall one 
| C{ Da 
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* Day ruſh together, and this well-order'd and 
magnificent Frame of Things periſh in one 
general Conflagration. Wemuſt ſee what the 


Great Sir Iſaac pn ſince we cannot deter- 


mine thè antient 


5 
7 


* 
+ 
to 
5. 


1 


pinion; for you ſee, that 
tho they maintain'd the World wou'd be de- 


ſtroy' d by Fire, they had no Notion of its be- 


ing effected by Comets, unleſs.we allow, that, 


by Sidera, Seneca means thoſe Bodies, and by 
© Sidera Sideribus incurrent, Comets either ruſh- 
ing together amongſt themſelves, or with the 
» Planets. To return to Sir Iſaac's Opinion in 
his Oprics 5 © Lis, ſays he unbecoming a Phi- 
loſopher to deviſe after what manner the U- 
c niverſe might have been form'd out of the 


„Chaos by the meer Laws of Nature, altho' 


elted, 3 


V re- 


iets; 
Fire; 
J, and 


Pha. 


cer 


itever 
nec a, 


nts at 


| 


the 


(ſays 
nc ex 


| one 


Day 


' * when it was once form'd, it might have pre- 


e ſerv'd its Courſe for many Ages by thoſe 


„Laws; for whilſt the Comets are mov'd in 
„Orbits ſo vaſtly eccentrical to and from all 


Parts of Heaven, it can by no means be at- 
« tributed to a blind Fatality, that all the Pla- 
* nets move one way, in concentrical Or- 
bits, except a few Irregularities ſcarce worth 
© Notice, and which may have ariſen from the 
* mutual Act ion of Comets and Planets upon 
* one another; and which, probably may in- 
* creaſe in length of Time, till at length this 
* Frame of Nature comes to want a mending 
Hand.“ Heelſewhere thinks that the Chan- 
ges which appear in a Comet, are only in the 
thick Fumes and Clouds of its burning At- 
moſphere, 
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moſphere, and not in the Nucleus itſelf, thai 
the Comet of 1680 exceeded the Heat of red. 


hot Iron 2000 times, Gc. 

Mr. Whi/ton, to whoſe Labours the Learned 
World 1s not a little indebted, thinks that all 
the Changes this Earth of ours has undergone, 
or may yet undergo, was and will be effected 
by their Means. From the Comet's Head and 
its condens d Atmoſphere this Globe originally 
ſprang, and by one of that Order will be again 
deſtroy d; that Comets may, probably, be huge 
Chaos's of unform'd Matter, preparing for the 
Formation of New Worlds, whoſe long ellipti- 
cal Paths may be eaſily converted into circular 
ones. In a third Suppoſition he judges it not 
unlikely, that they may be appropriated for 
the Puniſhment of Impenitents after Death. 
There are none of theſe Reaſons that appear 
to me ſufficient to account for ſuch a Varie- 


ty of Phznomena : A few Comets wou'd 


have been ſufficient for a Hell to the whole 
Planetary Syſtem; and tho' there ſeems to be 
many, nay, innumerable Syſtems beſides this, 


no ſatisfactory Reaſon can be urg'd, why they 
are without their own Comets, and ours ſo 


plentifully ſtock'd with them, as, to form 
Places of Puniſhment for the Univerſe. Nor 


has their Excurſion into all Regions and Quar- 


ters of interſidereal Space, without any regard 
to an Ecliptic, been at all accounted for, on 
any or all theſe Hypotheſes taken together, 
ho' they may ſerve as ſecondary Ends to a 

more 
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more general and comprehenſive One; which 


I proceed to conſider. 


Tis evident that Air is a fluid permanently 
Elaſtic, whether of the volatiliz'd Effluvia from 
Bodies, or a Medium of itſelf not material; 
the more denſe and heterogenial Parts encom- 
paſs the Earth and Planets, forming what is 
commonly call'd their Atmoſpheres, whilſt the 
exceeding rare and homogenial Fluid, in the 
Ratio of its Volatility expands thro' the whole 
Interſtellary Regions of the Univerſe, and com- 
poſes its ztherial Fluid, almoſt entirely inca- 

able of Reſiſtance. Now it has been obſerv'd 
by ſome eminent Philoſophers, that if it was 
not for the Fire with which Air 1s 1mpreg- 

nated, and the Action of the Solar Beams, it 
wou'd probably freeze into a folid Maſs. In 


the Regions therefore of intermediate Space 


beyond Saturn, where the Action of the Sun 
has no Force, but Cold eternally Reigns, 
as on its native Throne, what Proviſion cou'd 


_ hinder the ther from a general Coalition of 


theſe fine Efluvia into a permanent Stability of 
its Parts, equal to thoſe immenſe Bodies of 
Fire, that are perpetually traverſing all Quar- 
ters of it, and extending their flaming Atmo- 
ſpheres to ſeveral Thouſands, nay, Millions 
of Miles around them. By their Means the 


Communication with other Syſtems 1s con- 
ſtantly kept open, in Regions where no Pla- 
net cou'd ſubſiſt with its Natives, for want of 
Heat and Light: And the farther they launch 

our 
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out into the interminable Void, the mor p lar 
eccentric are their Orbits, and by conſequenc; Fire 


e 


the nearer will they advance to the Sun ij“ 


paſſing their Peri-helions, and imbibe the Heat 
with far greater Degrees of Intenſity, to enable 
them to preſerve it thro all the Stages of thei: 


long Journey, till they renew it afreſh in the 


Solar Beams, and return to their proper Charge. 
This gives a ſubſtantial Reaſon for their diſre. 


garding the Ecliptic, and flying off quaqua. 


verſum, into every diſtrict of Space, at the ſame 
time that it gives a plauſible Conjecture ( if 
it amounts to no more) for their being Bo. 
dies on Fire, and moſt intenſely Heated. But 
tho' this may be the chief intentional End of 


Comets, it excludes not ſubſervient ones: Ma- 
ny neceſſary Expedients may be accompliſn'd 
by one well-order'd End, conducive to the 
general Welfare of the Univerſe, from the All- 


wiſe Foreſight of its Intelligent Life. 


Such a Proviſion may farther appear requi - 
ſite, if it be conſider'd, that was the ztherial 


Fluid to Freeze, the Calamity wou'd gra- 
dually encreaſe, and might in time prove of 


deſtrutive Conſequence to the two largeſt 


and remoteſt Planets of our Syſtem, which 


enjoy ſo ſmall a Share of the Solar Heat, that 
it might Freeze their Atmoſpheres, and incruſt 


— 
8 2 


3 


Iike 


on 
War 


1 

4 : 8 0 
£ 2 » 
„ 
n 
. f 
OU 


It 


Na 
do. 


them in Firmaments of ſolid Ice. Now the 


numerous Collection of Comets prohibit ſuch 
Accidents, by perpetually traverſing the In- 
terſtellary Regions, and never entering the 


Pla- | 
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a will be a Means to ph my Hy- 
heli, if we reflect on the Nature and De- 
enable fign of Saturns Ring, which appears not un- 
1 likely to be a fort of diaphanous Medium, 
contriv'd for the Collection of the Solar Rays, to 
warm, in ſome meaſure, that extreamly cold 
Uimate, whoſe Aquatorial Regions ſurpaſs 
Sr Polar ones. Round no other Planet can be 
ch ſcover'd any thing of ſo wonderful a Kind. 
AS Nature, which makes nothing in vain, has 
8 06: doubtlels deſign'd and appropriated it for ſome 
„ But wiſe End, and moſt probably for this here 
7 Ipecify'd. The Obliquity of this Ring, at dit- 
55 ferent Periods, in the Revolution of Saturn, 
Uſh'd to his Ecliptic, in a great meaſure ſupports my 
> the Conjecture; for, when elevated over the Nor- 
— thern Zones, thoſe Climates may have their 
Summer, and in the oppoſite Poſition their 
Winter. To conelude this Head, Since 
this Hypotheſis of Comets jſolves every known 
Sr, phænomenon of their Appearances, ſuch as their 
'e of being Bodies on Fire, the Eccentricity of their 
gelt Orbits, their Diſregard of our and all Planetary 
auch Ecliptics, their Numbers, ec. we ought to 
that : opt it as an inductive Argument to be 
ruſt barted with when a better can be diſcover'd. 
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The Diſtance, Velocity, Size, Solidity, end mn 


Properties of Comets conf dered + and the 014 


W 
derful Phenomena of their Tails, and AY W 
moſpheres accounted for, in a new, and 7 W 
tional manner. \ 


E come now to enquire into the Pro 

perties of Comets, ſuch I mean as a 
co-eſſential to thoſe Bodies, ſo that none had | 
appcar'd without them; and, for the ſake of 1 
Method and Diſpatch, J ſhall conſider their Þ 
Diſtance, Size, Velocity and to 3 
gether. 

The great Comet of 1680 came to its per. 
helion Decem. the 8th at Noon, and its Diane 
was then only 496000 Miles from the Suns“ 
Center; ſo that he wou'd appear from the Co- 
met to cover almoſt half the Firmament of 
Heaven, and the Comet wou'd ſuſtain a Heal | 

ſuperior to 2000 times that of Red-hot Iron: | 
Its Tail was 80 Millions of Miles long, and 

its Orbit fo vaſtly eccentric, that the Apheli- 

on Heat to the Greateſt, was as 400 Million 
0 1 and its Revolution computed at a Period 
of 575 Years. In the Extremity of its Orbi | 

it appear d, from Calculation, to be Twelve 
Thouſand Million of Miles diſtant from the| 1 
Sun; but tho this had the greateſt Eccentricity M 
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of any yet diſcover d. we cannot conceive but 
that Several may exccad it, and far too. 


The Orbit of the late Comet, tho' vaſtly 
Eccentric, fell conſiderably ſnort of that juſt 
mention d, yet it pretty near equall'd the in 
1665 of the ſame Century, for it exce.' he 
apparent Diameter of Venus in Apogee ud 
approach d the Sun's Center within Jen | 1- 
lions of Miles probably. Computing therefore 
on the Ratio of viſible Diameters, we may rea- 
ſonably judge, that the Body of the Comet was 
about the Size of our Earth, and its Tail a- 
bout Six Millions of Miles long, ( allowing 
that the Comet's Diameter ſubtended 80”, and 
in Meaſure 7000 Miles) for the Tail ſtrerch'd 
to 20 at leaſt. About the 23d of December 
it might be entring the Planetary Regions; ſup- 
poſing then that Venus in Perigeo appears un- 
der an Angle of 84“, and is then Twenty Mil- 


ons diſtant, her apparent Diameter, if re- 
mov'd to Saturn, wou'd not much exceed two 
Seconds, and ſuch the Comet ſeem'd to be at the 


time ſpecify d. In 50 Days Time then it had 


mov'd over a Space of 670 Million, or about 
13 Million a Day; but that Motion wou'd not 
be equable, being accelerated in its Deſcent to 


an incredible Velocity, by the Power of the 


Solar Attraction; ſo that in the inferior Part 


f 


ok its Orbit it much exceeded Six Hundred 
| Thouſand Miles an Hour, or Ten Thouſand 
Miles a Minute, a Rapidity inconceivably ſu- 
perlor even to Lightning itſelf. In its neareſt 
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approach to the Earth, it ſeems to have be 


about Sixty Million of Miles diſtant; but! 


Period of its Return, and length of its Aph 
lion I have not yet determin'd. 


The Comets muſt be hard, compact, a 


ſurpriſingly durable Bodies, otherwiſe the! 


tenſe Heat of all their Parts, which are in p: 
petual Fuſion, thro' a fixt and permanent 1 
wou'd diflipate them into Fumes and Vapa 
in a few Ages; but the perſeverance of th: 
Matter in an endleſs F Ire, argues them to! 
of a folid and almoſt incorruptible Natur 
for Comets ſhine with more Vivacity, wh 
they reflect the Sun's Light in his Neighbo! 
hood; yet that in a great meaſure 1s owing 
their Nearneſs and Increaſe of Heat from i 
Solar Rays; for notwithſtanding their Solid! 


endues them with the Property of Reflexic | F 
they acquire ſuch a permanent Flame fro 
the Fire of the Sun, as will require above 


Thouſand Years to cool it. Now the long 


Period of any yet diſcover'd, exceeds not 5. 
Years, and not a few return in a quarter | 


that Time, and Several in much leſs; hen 
they will continue thro? all Stages of their 4 
volution with inconceivable Heat, and en 
copions Flames from their burning Atm 
ſpheres, to ſeveral Thouſand Miles round the? 
in all the extent of their Progreſſion, till the 
abat ing Ferment be ag gain renew'd in the So: 


Beams. 
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Comets have therefore a peculiar Light of 


their own, which might be originally propa- 
gated to them from the Sun, and now regu- 
| Jated and continu'd by him, till their Con- 
ſummation. 


If it be alledg'd, that ſome of the Comets, 


whoſe Peri-helion lies without the Earth's 
Orbit, (ſuch as that of 1585 appears to have 
been) cannot have their Heat renew'd at ſuch 
2 Diſtance from the Sun, ſufficient for the 


Purpoſes I ſeem to require from them, I an- 
ſwer, That all of them ſeem to be Bodies of 
Fire; which way they came to be fo, is not 
the Province of a Philoſopher to determine; 
that they preſerve their Heat is evident, before 
they enter the Planetary Syſtem in their De- 
{cent to the Sun, when coming from the Re- 
gions of eternal Cold; they ſhine and emit a 
Tail, even there where they cannot be ſup- 
pos d to be ſet on Fire by the Solar Beams; 
and how a large Body may for Ages conſerve 
its Fire, without ſuppoſing a Renewal, may 
be ſeen in the Words of one of the greateſt 
Genius's that ever the World produc'd, tho' he 
determines not how they came by it, reſolv- 
ing it into the wife Contrivance of the Firſt 
Cauſe, as an Expedient to anſwer his Purpoſe 
in the Meaſures of the Univerſe, © Do not 
* great Bodies, ſays that Author, conſerve their 
“Heat the longeſt, their Parts heating one a- 
„ nother? And may not a great, denſe and 
* fix'd Body, when heated beyond a certain 


De- 
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© Degree, emit Light ſo copiouſly, as by the 
„ emiſſion and re- action of its Light, and the 
& reflexions and refractions of its Rays, with- 
“ in its Pores, to grow {till Hotter, receiving 


* continually more additions of Heat from 


< theſe, than of Refrigeration from any other 
“ Cauſes, till it comes to a certain period of 
Heat, ſuch as is that of the Sun? And are 
* not the Sun and Fixt Stars great Earths ve- 
« hemently hot, whoſe Heat is preſerv'd by 
* the greatneſs of the Bodies, and the mutual 
Action and Re- action between them, and the 
* Light which they emit, and whoſe Parts are 
* kept from fuming away, not only by their 
* Fixity, but alſo by the vaſt Weight and 
„ Denſity of their incumbent Atmoſpheres, 
« very ſtrongly compreſſing them, and con- 
*© denling the Vapours and Exhalations which 
© ariſe from them?“ Sir I, Newton's Optics, 
Lat. EA. Q. P. 296. 
There appears, however, according to my 
Hypotheſis of Comets, an abſolute neceſlity 
for the different Eccentricity of their ſeveral 
Orbits, becauſe if they all launch'd out into, 
the ſame diſtance of Space from a general 
Center, their Periods wou'd be comprehended 
within a globular Figure, whoſe Center wou'd 
be the Sun; and the Cometary Bodies of other 


Syſtems being of the fame Form, every three 


of them wou'd have a large quantity of Space 
interjacent, into which no Comet cou'd come, 
ind by that means be unſerviceable to pro- 

mote 


« 


39 


mote the End allotted them in this Treatiſe ; 


for this Reaſon principally, their Orbits have 


widely varying Degrees of Eccentricity, the 
largeſt yet diſcover'd being about Twelve Thou- 
{and Millions of Miles diſtant from the Sun in 
the Aphelion ; for this Reaſon they are ſent 
off with their flaming Equipage into all Quar- 


ters of Heaven; ſo that the Cometary Orbits 


of the neighbouring Syſtems, have their Ec- | 
centricity the leaſt where ours is the greateſt : 


and, vice verſa. What a regulating Care muſt 
therefore the Intelligent Life of this Univerſe 
have, that keeps ſo many Millions of moving 
Worlds in widely different Orbits, and for 
widely different Purpoles from a general Co- 
alition of the whole into one immoveable 


Maſs! 


If we knew which was the moſt and leaſt 

eccentric Orbit belonging to our Syſtem, the 
| Diſtance of the neareſt Fixt Stars might be 
thereby accurately Computed, and wou'd fall 


much ſhort of that generally aſlign'd them by 
Aſtronomers, if Orbits of a larger Eccentricity 
be not afterwards diſcover'd than thoſe we 


now know; for then thoſe ſpecify'd wou'd not 

exceed Twenty Thouſand Millions of Miles at 

moſt, tho' others might exceed ten times that 
Quantity, and ſome much more. 


The ObjeQion to this Nearneſs of the bright- 


eſt Fixt Stars, from the annual Parallax being 


undiſcoverable amongſt them, makes but little 


to the Purpoſe, if we conſider, in the firſt 
Place, 


the Inſufficiency of Inſtruments to obſerve Am '@ 
I 


poſing it 140 Millions) is to the Diſtance of 
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Place, that the Attempts to find it were made 

on ſome Stars in Draco's-Head, which at moſt © « 

exceed not the third Magnitude, and conſe- m 
quently may be many Millions farther off than 
thoſe of the firſt. Again, Suppoſe one of the 
two bright Stars of that Order, which pretty 
nearly paſs our Zenith, to wit, Capella or Lyra, 3 
were choſe for the Purpoſe, and let us aſſigg p. 
them only Twenty Thouſand Millions of Miles 
Diſtance; in that Situation our Sun wou'd but 7 
ſubtend an Angle of {ix Seconds in his appa- P 
rent Diameter, and I cannot believe that Stars tb 
of the firſt Magnitude ſubtend leſs, becauſe of »þ 


gles of a Size ſo exceedingly minute. 4 
Now the Diameter of the annual Orbit (ſup- 4 


Lyra, or 20600 Millions, as 1 to 143, or near- . a 
ly the ſame as if I took the Length of a ſingle 1 
Chain for a baſe Line, to meaſure the Diſtance t 


of an Object that was almoſt two Miles re-. 
mov'd from either End, what ſenſible Angle 1 
the Object wou'd form at itſelf with the Ex. 41 
tremities of ſo ſhort a Line, thoſe who deal in 
Trigonometry can caſily diſcover; for by Com- 
putation it will not exceed 20 or one third of 
a Degree, which tho' Inſtruments can ſuffici- 1 
ently obſerve, I know not whether ever theſe t 


TE 


— 


Stars have been apply'd to for that Deſign; 
and if they have, it will argue nothing to th 
Purpoſe, until Comets of the moſt and leall 
eccentric Orbs are poſitively diſcover'd. cx 


Comets, - 


* 
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1 Comets as Sir Iſaac has very juſtly obſerv' d, 
may be kept from fuming away by the denſity 
han of their incumbent Atmoſpheres, which ſeem 
the to be in perpetual Agitation, with Clouds of 
etty Jucid and ſulphurous Smoke flying in them and 
gra, altering their Figure, with the conſtant Ema- 
{gn pations of freſh Flame from the Comet's Body. 
If Comets had not an Atmoſphere endu'd with 
1 but 7 peculiar Quality of adminiſtring a conſtant 
ppa- * Pabulum to the Flame, they wou'd go out, in 
Stars their Progreſs thro' ztherial Regions, for want 
ſe of of a proper Supply; for in all Planetary Bo- 
2 An- lies, there is a vaſt expence of Air requiſite 
"to ſupport Flame; there muſt then either be 
ſup- zn incumbent Atmoſphere around them, of a 
ce of Property to maintain this Expence, or elſe 
near- a perpetual reſort of freth Ather into the atte- 
ingle nuated Regions of Flame, within the extent of 


tance the Comet's Fire, and, probably, both theſe may 


s re. be the Caſe; and this rapid Motion of ſucceed- 
\ngle ing Ather, may be another Means to preſerve 
Ex. it!! in a fluid State, and prevent its Coalition 

al in into an im penetrable Maſs, as before explain'd. 

Om 9 

rd of Comets, from their various 5 Appellations, 

iffici-22 have certainly appear'd in ſundry Forms, but 
theſe the moſt common are the Enſi-form, or Sward: 
lign; like Comets, which project an immenſe Tail 
o the 7 into the Regions oppolite to the Sun, a Phe- 
leaſt nomenon wh ich deſerves a particular Expla- 

1 pation. 
mete, 5 8 They 
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They have been generally underſtood b) 
Aſtronomers, to be a Column of emanatin 
Fire, darted with i impetuous Rapidity from the 
Comet's Bod Y, into the forementioned Quarter; 
but they have, as yet, aſſign'd no probabl: 


Reaſon, that I know of, for that ſingular Po- 


fition of their I alls, regarding unexceptionably 


always one Quarter : 5 Which 1 proceed to 
ſhew. 


The moſt lucid Part of their Tail is of a 
Conic Shape, but obtuſe at the Point; this 1; 
envelopd by a thinner Stream of Light, 
which diffuſes as it extends, till it becomes 
altogether imperceptible by its Rarity, and 


this ſecond Stream is brighter towards the 

Edges of the luminous Cone, and fainter to- 
wards its own. Aſtronomers teach, that all 
opake Objects project a Shadow ſimilar to 


themſelves, into the Regions oppoſite to the 
Sun; which Shadow is of two kinds, one an 
abſolute, and the other a penumbral Shadow; 


the firſt terminates in an Apex, becauſe of 


the Sun's ſuperior Magnitude, blunted at its 


Extremity, by reaſon of the Refraction of the 1 
Solar Rays in the Comet's Atmoſphere, as the 
fame Cauſe renders our Moon viſible in a 
total Eclipſe, tho' the Earth's Shadow exceeds 2 
her apparent Diameter. The penumbral Shadow 


has its Vertex betwixt the Sun and Comet, 


and therefore is only Imaginary, whilſt itſelt 
diffules | 
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giffuſes into indefinite Space, till the Solar 
Beams break ſo much in upon it as to deſtroy 
it to all appearance. This any Perſon, but tole- 
rably vers'd in the Aſtronomical Doctrine of 
Shadows will eaſily admit, becauſe it may be 
demonſtrated. ; 
Let now S repreſent the Sun, T the Earth, 
and C the Comet, NQR will exhibit the 
black Cone of the Comet's Shadow, projected 
into the Expanſum : Now as this Shadow 
will be conſtantly turn'd from the Sun, the 
emitted Stream of lucid Vapour in the Comet's 
Atmoſphere will appear in its Shadow, when 
it cannot be ſeen on any other Side, as being 
abſorbed in the ſuperior Rays of the Sun, on 
all other Quarters. This luminous Stream 
will be alſo viſible in the penumbral Shadow, 


but exceedingly faint towards the Edges, on 
ar to b 


account of Interruptions from the increaſing 
Light of the Sun, as it approaches the ter- 
mination of Light and Darkneſs in the pe- 
bumbral Cone: And for the fame Reaſon it 
vill grow extreamly thin towards its upper 
"Tiffuſing Stream, becauſe in thoſe Regions 


f the the apparent Diameter of the Sun, which at 


s the 
in 2 


ceeds 
dow 
met. 


itſelf 
ffuſes 


the Vertex of the abſolute Shadow was equal 
to the Comet's, is there become much ſupe- 
tior to it, and conſequently the Penumbra 
ſtrongly illuminated with Solar Beams; fo 
ds in its Progreſs to ſtifle and entirely ſub- 
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due the emanating Stream of the Comer: . 
Atmoſphere, which, on that account, becomes * 
inviſible, being ſo intermix'd with Rays of 
Light, that it can no longer exhibit its Ly- 42 
cidity. The Reaſon is therefore evident, Why J. 
its Tail muſt always be directed in Oppoſition 18 
to the Sun; for there, and there only, can 1 
this penumbral Shadow of the Comet be pro- * 
jected, the Solar Beams enveloping all other 
Sides, extinguiſh the Appearance of this 


flaming Atmoſphere every where elle; where. 7 
as, was it not for the Sun's ſuperior Luſtre, 0 
the Comet wou'd ſeem like @ bright Nu: 0 
cleus ſurrounded on every part with an ex 4 
tended Orb of Fire, which now appears ** 
only in its Shadow. _ 4 

By means of this Cone, if its Altitude 4 
was determin'd, and the Semi- Angle given, 1 


the Diameter of the Comet might be ali 
computed, . (and vice verſa,) by a Method 
analogous to that by which Fo cal. 
culate the Height of the Earth's Shadow, 
from the Angle of the Cone, and its Dia.“ 
meter given: But as I have all along e - 
deavour'd to avoid the Proceſs of Compu- 
tation, Iſhall leave it to be perſu'd by others, 
and proceed according, to = firſt Plan. 1 


When the Comet approach'd the Horizon 
its Ta all appear'd ſenſibly bent, which waz 
oc Y 
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erz erat dentirely by the Reads of the Air, 
mes by which the Comet's Body appear'd to 
s of be elevated above the Horizon, when it was 
Lu. actually ſet, and the different Parts of its 
why Tail, according to their Elevation, undergo- 
ition ing different degrees of Refraction, bent it 
can into the form of a Curve, ſuch as it ſeem'd 
pro- i be. 
Yther 7 
this Thus have I, in a new and intelligible 
"hh 5 Method, explain'd the ſeveral Circumſtances 
iſtre, of the late Comet, and the Phænomena of 
Nu- other Comets, as they occurrd : If there 
1 ex. appears in it any thing that may be of 
peas Service to a farther Illuſtration of their 
Theory, I have my End, grounding this 
| Publication on nothing but à Readineſs of 
titude communicating what I apprehended 3 
ven, be uſeful to this or a ſucceeding Age, i 
eaſily. order to compleat this Science. Any Ce 
ethod Comets, beſides the two laſt I never had the 
s cal. Pleaſure of ſeeing, fo am not ſollicitous about 
adow, accounting for Phaſes that I have not be- 
Dia.“ held, tho' I imagine it wou'd be attended 
gen- with no great Difficulty, if a little Conſide- 
aps ration was employ'd about them; but that 
cher 1 leave to another Time, having falf11'd the 
* = Deli ign of this introductory Tract, agreeable 
to my firſt Propoſals. There are as few 
rizon, Agronomical Affairs intermix d with it as in a 
1 Wag F of this Nature cou'd poſſibly beavoided, 
oc | by 
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